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Driving Environment Evaluation Method for Personal Mobility Device in

Pedestrian Space Based on User’s Driving Data
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Abstract: To prevent fall accident that occur when elders use mobility devices in pedestrian space, a driving assistance
system is required. The objective of this research is to clarify the requirements for such system and to propose a driving
assist system with the requirements. First, we extracted environmental elements which causes fall accident from mobility
scooter’s drive recorders and recorded the driving environment and user’s operation. Among the environmental elements,
we especially focused uneven roads which cause failure in prospecting vehicle motion for users. We propose a driving fall
risk evaluation method based on prospecting vehicle motion at prospective waypoint by calculating positions of the wheels
using an elevation map. This method was verified by a mobility scooter equipped with a tilted laser range finder and
internal measurement unit. We verified the effectiveness of the proposed method in uneven road by experiment.
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Table 1 Environmental elements extracted from driving recorder
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Table 2 Definition of variables

X position

y position

Z position

roll angle

pitch angle

yaw angle

front steer angle

Fig. 3  Equivalent two
wheels model for scooter
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Fig. 5 Illustration of vectors for vehicle angle calculation and
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Fig. 6 Flow chart of TTFI calculation
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Fig. 7 Experimental equipment
Table 3 Specification of sensors

Sensor | Model Sensing Data Range Resolution
LRF HOKUYO angle =+ 135 [deg] 0.36 [deg]
UHG-08LX | gistance 0.02~8 [m] 30 [mm]
MU RT-USB acceleration +16[g] 16 [bit]
DaxisIMU [ 45 oular velocity | 2000 [deg/sec] | 16 [bit]
CAN | SUZUKI vehicle velocity 0.01 [km/h]
ET4D7 steer angle +90 [deg] 0.1 [deg]
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Fig. 8 Experimental scene 1: Slope
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Fig. 9 Comparison of predicted and measured vehicle angle
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Fig. 10 Experimental scene 2: Sidewalk
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Fig. 12 Transition of fall risk
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